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PURPOSE: To perform sufficiently hydrogenation of the upper TFT of the stacked 



6 and is provided with another transistor (a MOSFET) 7 under the the TFT 
6, an interlayer insulating film between the upper TFT and the lower transistor 
is formed of a hydrogen diffusion stopping materia) (SiN) 2 and a wiring be- 
tween the upper TFT 6 and the lower transistor 7 is formed of a conductive 
material (Ti) 1 of a small hydrogen permeability. An opening is made in a 
hydrogen transmission stopping layer (Ti) between an H diffusion source (P-SiN) 
and the TFT and hydrogenation of the TFT 6 is conducted through this open- 
ing. 



transistor to improve the characteristics of the stacked transistor and to isolate j lliji 



the lower transistor of the stacked transistor from hydrogen at the time of "\j |: j J i { tl w^; 



the hydrogenation to improve the reliability of the stacked transistor to hot ^ .JsSSnSZZZZ 
carriers. ' ij&p* A 

CONSTITUTION: In a sucked TFT, which is provided with a polysilicon TFT *■ 
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(57) mm 

[gift] Ji»T FT©**<fcAf*5>»CfffenTtttt 
<ON«cfc. OFF«8lW>tttt) #[S]±U #*fc<0«# 
T»h 5 >i>X SSK3nT*y h*+'J7 
(C#-r4««tt*«l6l-hL^#'J->'J3>TFT*«A5 

WIsJcl ©#U->'J3>TFT6*«A, *OfWT 
SI»CfiBa>f*7>'>*X*7 (MOSFET) £<*IA£X? 
•y ^TFTT&oT, Jtg&TFT<t. TSBh^>->*X 
^£:03nna>fimi6«IR«**ttttlBJh4l^2 (SIN) 
d»o±g|STFT6<tTSh7>yX^7 
t<0ffl«)E»***j8jittW/h4^W*»lBH (Ti) 
A*«D®6fc. (P-S i N) tTFTtCDFalW 
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U . I 

set - 1 *»*tf s# 'J ^ 'J ^ >mm b ? > vX 9 

h7>vX^ £<Z>E****Mtt<7>*a V>**ttflt= 
h 5 > v X * t _t8ff* 'J ^ U 3 >Mt h 7 >->* X * 

t©nn<ojiiBiww***ttttia±*mKj:o»ii6o. 

h7>vX*<£Si§;£?£. 

TgBh7>>>X*£:±SB#U x'J 3 >mm b y >i?*9 
CO * 3JE f t £ ft o Z t «ff Si £ 1" * » m b 7 > v X * * til 

a £ x * -y ^ m b ? y v x 9 <r>w&fi m. 
[M*^4] T«h7>S>X5'£J:a£# , J->'J3>»IR 

^£>&TgB h 7 >->* X * t ±§B# 'J •> U 3 >«R h y > 
vX ? £ 0£tt£**iSifttt 0*3 ^3*«|BK; J; 0 & 

Bleb, 

# u x u 3 >o*&<t£fT o z t £#&£f h 7 

>^X$'£WA*X*y?gh7>yX*<0f4jffi7Ji£. 
[llf^Jlo] ^'JyU3/SIh7>yX5'£i^, ^ 
^*©TfflSCfl&©h7>^X*£ffi*.£X*-y 
h-7>vX^TfcoT, 

.tgBtf 'J 3>»«h7>vX*W±Bt;:tt**tttt 

2***ttiRiB ttttH t -hSS# 'J -> U 3 > »R h 7 > v X 
^tOfflt:ii7k3!lSifi«:lflil:-r*lK^&BU t 

JBfifc L Z t if 6 X * £ IB N y > X 



(2) ^5 - 2 7 5 6 5 2 

2 

■D*<DTmzfa<D N7>y'X^ £<S;t -5 X W&W 
h7>y'xmot. 

±g&# 'J -> 'J 3 h y > yX * 0>JtB £ 

&*£aj§£SiL-r*iBtt. Ttth7>s?x*<0t£ftH 

^•yi?S!»ISS^>vX^ 0 
[0 0 0 1] 

>yX^ (&T$:£TFT<t#T$C £fi§* 
5X5'7^l!h7>'> , X^. En^# , J^U3>TFTcO 
T&KMOS FET^h7>yX^^nx^7 9 

a? [0 0 0 2] 

X^-y^7^!h7>vX^ (W^tfX^y^SS 
RAM) wmStiJUTti. TFTT§S^MOSFET 
^(7)Tggh7>> ? X^fc7K3fl{b3nTLS^, *-yh* 
^»J7WttSr*ft:5-ti:TU*5 (^nto^Ttt 1 9 8 
5 Symposiumon VLSI Tech, P 
1 0 6 -#88) o 
30 [0 0 0 3] &r?-C, XmmmzttUX hUr F T i:T 
SRh5>-VX^ (MOSFET3?) SifiiK-rS^S^* 

<nm\Zfc%&&U±m (->U3>^-f h5-f KS-INA 

[0004] cwiBiist»ft-r^<, «t 

T6 (?r*JU#'J S i61«fcy-h62£i!-f£) t. T 
8UMOSFET7 (y-K0 t y-X/HK>^«7 
1. 72, y-hKfl:tt73*#-r5) £<0M<OSIS]tft»« 
S*#ffi»lfijt«»21 (LP-S i N) TJ^BgU. ^ 
O, m#6, 7cDSE«!!*<h*3>^^ h*-;P5W((Bg 
*»&TFT6 WJ:iBtcM*i£**fi£tt!ajJ:W^22 (T i 
ON) -CJBeEUtfcOtfftS. ^U-> , J3>6ico^^ft; 

N) ^<=,<7)/(cSfit»tcJ:0ff 5. TSBK^>y*X^TA 
5MOSFET7CS1 7K«tEttia±«W21, 22HJ; 

J£? [0 0 0 5] L^Limj; ^>(C3 >^^7 
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(3) 

3 

[0 0 0 6] TFT#*ft£.h«E»fl<7>.b& 1 6 

(tea) ffft0>/h£»tm (ti») ^sns 

•6. TFTt**tt»«tLT(Dllltrtr4P-S iN. 10 
R*iW|B|t«AtfA 1 E8 <&#A 1 /T i N/T i 

Tt>**&. E£SE*0>T i #***i£lfljl:T5l6a 

«f*5fl)*#lt»!4«iSft. TFTtttttfttTU S 

[0 0 0 7] Sfc, /^^fi»)i»*Wt:**fls*ff5 

MOSFETtC*tLT3>:?£h*-;U 

U MOSFETA«**ftSn, MttJWKT*-*. a? 
[0 0 0 8] 

[fgWOBW] *ffiH<0imi±Ei**&ffi©(B|S.«* 
MUT t ±8^FT»±*<0**fc!&«£#CfTfcnTtt 
tt <ON*S, OFFMflflrtt) A*ft-tU A^TfiS 

[0 0 0 9] *UiiawffiWti» /$^E«S9?<7> 50 

**aa*aih-rsi«*«7K*K«aBfc t f t t<?>rz\\zft 
[0 0 10] *fflHa>»9ift. /*^e«mh*0 

?K*iSja*(a±Sfl!l***3Rttf;ftiiSi:T F T <t<D[BHc&IB 
LT^£i8£(C43UTt>, +#KTFT<07fc*jWTbft 
Z£o\ZT%££ $\Z. ^omSlZb, MOSFET3? 
<0T«h7>^X$^<n7K*t£»£iMHU *7h^t 

[00 1 1 ] 

t. Tfflh5>->'^^t«)ni1©JBlfMe»lR***tt»lfi 

±*nGKc<tO0fiEL. Ao±g&#'J->'j3>»«h7> 
->'X?<hT& h7>xX*<b<Dra0>E8£**iSi§tt<B 50 



#8¥5 - 2 7 5 6 5 2 

3>»mh7>^X^£(8A*X?'yy*gh7>> ? X:$' 

[0 0 12] *aiR(Qtt^2(0K9lit Tfflh7>5> 
X*<hi:g?# U x'J 3 >*JR h7>5*X*£<oe»** 

X * £ U x 'J 3 h 7 >^X * t <0(8Jtf>SfSt 

£fr 5 £ £ t»« tt 5 l«R h 7 > vX * £ X * 
y*gN5>S>X*«)M#i£T»9, £nc±o±E 

[0 0 13] *HJH0)lfl^3oaWtt. T»h7>S> 

X * t II v 'J 3 >»R h 7 > X 9 £ <Dffl (DMffl 

fflST-S £ <t K: «fc 0 # U *> U 3 >a>7fc3Stffc£fT^ c <t * 
4M£**»RH7>?X**ffl*.5X*v*SI*7> 

[0 0 141 *ffiBatt$34®»il;i. T&h7>v 

7>yx^t±»#'J ->ij3>»Rh7>i>X*£<&E 
Un>I^h7>yX3'$Mlfci. 4?>Jx'J3>(D 
SX*v£I!h7>^X*<DaiS/7ffiTftO, Cflf~£ 
[0 0 1 5] *ffi»©»3M5 0)«!tt, #'J5"J3> 

»mh 7 >^x fr-o^oTmz&ohyyzs 
x?£<s**x^«y^M&h7>^x?-e&oT t ± 

U •> u n >sm h 7 > v x 9 © ii® ti^^te^iS 
[ooi6] *\hm<nm%me<D%w&> #'j->U3> 

X^$:IiA^X$'>y^M^h7>> ; X5'TfcoT, ± 
gg^ U -> 'J 3 >»m h 7 >v X ^(7) JiSlCli/k»t£«iB 

»r h 7 > y x ^ <ta>nntctt**3sa*iaih'r 
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T08 N v > >* X ? (7) fit fSS ^i§r * BR O _L£iM3 o fllfiS 
£L£:i££#&£T£X*-y^£l»Rh5>->'X*T 

CO 0 1 7] 

T F T £TM b ? > vX ^ <»:<?>KcoSFBlR*7jc5Ste»@l 

Lfc^T, ±»T F Tmi:**fl:l/Tf fl)»tt4ft 
ffCl,fc«£fe, TSSh7>^X^lc^0)jK»«Stf 
1\ Tg5h7>>?X^^tt^teT^t*fi±i;r. *>yh 

TFTJK&ffiaiJHtCttfcJCT I 5<&**aiM<B'hS ^ 

tmttffin*fc««fc<. ±settJl<D±*>&<z>**ft: 

[0 0 18] *ffl«0»##5 0l69ilC*^Ttt, TF 
n>TFT«i:<0|Bltc^^ <7>*m&&£m±T 

[0 0 19] *ttiSS<0^^m6^^^lC*3V^T 
lLT£JB$te, TgSb7>->*X*tf>i£&Jg'\&ir*BllP 
OS FETWTah^>^X^<D**tt»(cJ;0W5» 

[0 0 2 0] 

[0 0 2 1]$1M1 

[0 0 2 2] miiZ. **fifiW<0T FTX*-y^I!S R 
AMW«jl£>«liB&£^-r. *&S6ffl©h 7 >-;;x*ti, 
#»J'>U3>»JRh7>^X^ (TFT) 6 ^ 
■3-€-<Z)T85(Cffi(7)h7>vX^7 CCTfiMOSFE 
T) £|^X^7^»i^7>-/XmoT, ± 

^7tcor B io@r B i*eam ; £7K^t£mi!aii:tm2 c;t 
7>->'x^ 6 <tTss b 7>vx^ 7 twrawesss^at 

jSifii4tO'h$ u#«tm 1 (crTliT i) ^SJgitl, 
[0 0 2 3] ^2 (a) - (h) C^&fi&itCfc 

ttzzfytmh 7 > -^x ^<o»a^ffi*xs«ic*T 



(4) ^^5^5- 2 7 5 6 5 2 

>vX* 7 £±&# "J y'j3>»«9h7>vX^6 £0) 
fi***#aiatt©/hS^*tt«»lk:J;0»filEU (0 
2 (d) ) . h 5 >vX* 7 £J;gg;pJ 
fg h 7 >->*X * 6 £:(Ona)JBmiSttR£**t£ftlflJl:tt 
**2 (S i N) tCJ:0^EfeL (0 2 (e) ) . #'J5/U 
3>*tth7>>?X**»J£Lfc (02 (f) ) ?K 
$t£fc&;#ft® 8 (P-SiN) (0 2 

(h) ) , ***tttt*#ttB8£J;0#y->U:3>* 

20 [0 0 2 4] **JS«Ttt. #'JS i TFT6*fflfr>& 
X^y^gSRAMfcfc^T. J:gPTFT6 tT^hy 

>> f x^T*sMosFETrao^r^i&m^^ttf:ft 
GBittt&T&sL p csucvd) -siN^eMi 

FT 6 £T®h7 >vX?7 (MOSFET) fSJ<7)ffiig| 
cn*:frLTTFTJ:ai£©fi8JS£MOSFETte 

[00253 ft*«Ktt, ^mmm\z$>->r\^ 

(a) - (h) WlfitCJ^T, 7^7^S!SRAM$ 
(a) - (h) fi, XS (a) - (h) 

iz&ttt&isx^*. uTmz&mLTxnniznwt 

[0 0 2 6] (a) T»h5>^^T*5MOSFE 

?»«ftfr-3fc«, y-h»flJR73*(»«<fci4 (8 5 0 
tCioT^BJcT^ (llnm). *i;y-h«fi« 
ftSrifc&L (CCTIiWS i/Poly-Si(7)^'J1t 
-f K«S6 2 0 0 nm) , 'J 7^.77 .-f — T/t^ — 

[0 0 2 71 LDD-ft>aA (P* 20keV, K — 
XM2 X 1 0 13 a t oms/cm 1 ) L/TL D Dfi§^74 
£BftL>fZ'&. CVDCi-^TS iOj **t*L. RI 
EtCfcoTX-y^A'-v^^fr^C^iCcfcO, ^'-h^® 

7oco^ttc-tt-< HC7*-;p75*^fiKr-6, cne»*vx 

40 ^ t LT V-X / H K >M^*'f t>ttA (As 
* 20keV,.F-Xi5X10 ls atotns/c 
m* ) £fjV\ MOSFET£JBJ5RLT. Tfth7>v 
X*7<hT-&. zniCd;0S2 (a) (75«jft*SS. 

[0028] (b) mma&w&GL 

CVDtCctOSiOi . P SG^ct*WHfa*e»K9lS:^ 
EST* (3 0 0 nm) . 12 1 (b) ©|»iftA«ften*. 
[0 0 2 9] (c) n>^^h^-JL, (T») 

u v^77^-c<to / — >^utft, snniej»]R 
50 (c) 0^itt-rs o 
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[0 0 3 0] (d) *M£90/h3t>9«tttt£M 

X/t-y^ffiiaot. Ti£i£ftU (3 0nm) , MO 

<^^>^i7 hturti, w. w#uiMh\ mo, mo 

*fft^ @i (d) vmmtrz. 
[0031] ( e ) *m&WLm±m 

LP-CVDICJ:-OS INR€»rtU *#tt«Hjh* if 

2t-r*. mm&mt* *tta*7 6ot. &jp3 0n 

mibfc. rntC<fcO02 (e) 4>*&&ft*. 
[0 0 3 2] (f) TFTJ^fiE 
Y-hMtm<fcLTPo 1 y-S i £C VDiCcfc 0 J£ 
ttU C5 0nm) , -f^-vaA^fr^fc^ (B Fj 2 0 
keV. H-Xftl x 1 0 IS a t oms/cm 1 ) , U 

60*»tiE*T*. Y-hHMt«62£LTCVDk:,fcoTS 
i Oz KS»JEfir* (3 5 nm) . 

[0 0 3 3] TFTiSfttJltft*#U^U3>61*»/« # 
r*. Mfc^m** *ffiCVDK:J:oT. m^MSSS 
OtTa (7^7 7 X) -S i £*tttLfcffc (1 0 n 
m) , N 2 fC7--;l/ (6 0 CC, lOhours) 

[0 0 3 4] ^(C, 'Jyy77-/-l3Aotft^Hg 

SCttCi-D-C (BFi lOkeV. H-XIU10 
li atoms/cm ! ) t TFTV-X/I«K>«W 
6a. 6b£MT5. cntcj;0, _tg5TFT6£J£ 30 

J$Ufc0 2 (f) ®fli£*ff»5n*. 
[00353 (g) nmtfimojgft. .tsa^* h 

CVDtC<t0SiO2 , PSG*t*«)IBfSJ»IM92*Jg 
(4 0 0 nm).^C, »J 7^7 7-r -tC<t 0/^ 

[0036] (h) £mmmm&, xm<t 

_t£ffi&@3£LT, X/Vv^fCct^TT i ON (10 
Onm) . Al-Si ( 1 w t % S i^tWA I 40 
(6 0 0 nm) <OKT*t«*fT"5. ^WT t ONlcDT 

[0 0 3 7] **S£»flStt#4S8i:UT, 
TC VDtCctO S i Nfg£J£fTt£ (3 0 0 nm) , £ 
WS^ffitttfX (Nj SfcttN: tfT^Cf-h £ 

l-2ffift«fi«*JtoLfc#X£fflV>*<B/&<J;^) *T 

(3 5 Ot;. 3 0m i n) &ff ^. ^K^feS^iH 50 



&&PF5 -2 7 5 6 5 2 

[0 0 3 8] J:E**fkOWE, «JtWJC*HTtt. J: 
8&TFT6<h* T»h7>^^7ir*5MOSFET 
W*, 7K*ttfRffft0>/hd^JBm«M CS IN) 
MT#*tt»HjkB2£«£fcfclC. T FTtMO S 
FETfBlWEIItmtC, *3fciSi8$ (ffift) <0/h$H# 

X*6^<&;fC3Sc0##;fc<, TFTO*mi:*»fl: 

[0 0 3 9] ±gPE^®3«hTSSMOSFETO 

[0040] h&n&o \z^mm^\thmmm 3 c 

T i *fflM5#Ba«fcHt>©Ta$. ##ilt t S3 
KTFT±0E»JB<Oiftjfi*T i ©3r*SfctHvt£<fc<* 
ttfc*^fl)TFTO»tt(0|H*ST. 03 (a) 
(b) tt. #*Te«jftlC3HT. *-GD#££2S^*:. 

(a) AlSi (6 0 0 nm) /Tl (30nm) 

(b) A I S i (6 0 0 nm) 

[0041] TFT»7K^<fcfi, mmm±.$(DP 

-S i Ntta>50#*KttK<fc^Tfr?T^S. (a) 
<0T ld«W-5«£ttONtt«#/ha<, Sife6 2 4m 
V/d e c t*#Vi©C»LT, Cb) OT i tffclrMft 
»TttON**a*2«£U:**<, SIt)2 2 9mV/ 
d e c £/J>£<£oT*50, *tt*t#*l:A<ft-5W 

5. ;<o:tj&>5, t i ****<ott«*iasuTFT» 
[0042] nmi2 

**iWCJ3HTIt Mfll^«(tSJ:ffi£tiJB3a) 

B 4 #'j->'j3>6io**fl:ft*»<fc 

[0 043] MM 3. 4 

SUiHl, 2C*3^T. JiggEM 3 JEM£ 

[0 0 4 4] 7iiiC<O0iJ^«^. P-S INJB (tK^SS 
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[0 0 4 5] Mff5 

Uttffll (O - (e) <nm&£&BL 
T. *#ttftRjl:JB2 (S IN) £fl£fi£L£&. 
£ h#-^5£»ls£U ?fc*iSii$<Z>/J^n8Mtt*t8B 

1 (T i) S^UTEttHtLfcWeft*, 
EI 6 K^T* 5 

[0 0 4 6] HM0i|6 
tXIfllt *#H5. 6<O^^MLT t PMO 
S^ffiMS RAMtcSfflUfcfcWT&'S. @8£#$T 

[0047] ms (a) tc^sn^-r. ^8 

(b) lc¥®0T7FTct^{C. ^'Jy'J3>^h7> 
~>*X* (TFT) 6£fitA, AO^WTSBKMOSFE 
TT*5IS© h7>vX^ 7 <y H 

^6W±)StC«, P-S i NA*6l$5**tfcftiH*f88 
jaSHih-r-SRU (T IB) Ktt, *&fcfflliP12£2B 

[00483 w.tz*mmm&. mxmm&zmitTzm 

lift, TSh7>v?X^7<0t£ttl^ii1'SBBa4J:* 

[0 0 4 9] SP^, **»«©#U S iTFTSfflUft 
PMOStffiiS RAMKfcUTtt. **^E«B (A 
I S i /T i ON/T i ) *(07fc*iSi6£lfllt"f 3B11 
-C££T i £T FT7-**JU_k0#0flPL (A I S i / 
T i ONSt±^^13T7F-T) , Cc0^ai2$:iiUT, * 

NA^07K*t£»(CctrjT, TFT7K&ffc£fr9. 
[0 0 5 01 ifc. TFfR-WJECVDKcfcfcS i N 
&£if*aU (LP-S i N) , j&o±IB7fc*iSiB*lfiik 

A-t'SutiCiTT, A'Jl^MO S F ET^^SS 

[0051] ^aiwtcfcu-cti. &wrm (a) - 

(D) tC<fcO h?>vX*£?#£. E9£#$*t-3. 
(A) MOS FETJKB£ 

S iStS (PS) lOiitC, LOCOSffiH e t07<-JU 
K8£ftKl4t 2 9 0 nmflgBlcL. SRi^lB^fT^fcffc. 

&gffc{-=fcoy-hgfl:iK73*iim-r* (8 5 or. 1 

lnm) . *(cy-httlSWW*i««U (WSI/#'J 
3 i. 2 0 0 nm) . 'J 7 y 7 7 < ± 0 
y£firV>. y- hSf$70£JMT3. LDD<t>aA 
(P* 20keV, 2E13/cm : ) <8&, CVD& 



(6) . #§8¥5 - 2 7 5 6 5 2 

if? 

7-X/S*U-T>71. 72^j£Ofc*W*> 
a A (A s * , 2 0 k e V, 5 E 1 5 / c m 1 ) *ff 
TgSh^>> f X^7T*SMOSFET^^^-r 
cnt;J;O09 (a) £>8ig£®£. 
[0 0 5 2] (B) TFTJBJfc 

CVDSI^OS iO: , P S G&if£3 0 0 nmffiic 
U Jf|BH6»JR91tr*. 3fcir«ffiCVDCJ:0S IN 
W21*3 0nm**r*- #'J S i £C VDffiKAO 5 
0nm#l«U -f*>&A (BFz * , 2 0 k e V, 1 
10 E15/cm J ) UVy77^-iaO/^--> 

y&fT^* y- h«ffi6o*j&sfe"rs. y-b&ftK62£ 

Ut. SiO! fcCVDtC^O 3 5 nmJ£frf <S. 
^ECVDiaO, a-SiSl0nm*«l/fc«. N 

, *prmmmT--)i> ceoor, iob$is!) 

#U S I ffittB61*#j£-r*. 'JV^77>f-ffii:J: 
0. ?**)i'J&&to£\'yzt-v7.9i,s -<*>£A£ 
ff^ (B Fz + 1 0 k e V, lE15/cm z ) , 7- 
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